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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicle steering system and its 
control method in which a plurality of steering components can support 
mutually and effectively. 

SOLUTION: Individual functions 3401. 3402. 3403, 3404..., (m) as control 
parts are arranged in parallel in a vehicle controller 34 as a control means. 
Each individual function corresponds to differential steering, yaw speed 
control, yaw moment compensation, and side wind compensation. Algorithm 
of each individual function is executed simultaneously in parallel. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The superposition transmission (12 22) which superimposes the amount of main steering actuation by the power steering 
system (deltaL), and the amount of substeering actuation by the actuator (deltaM), and steers the wheel (15a, 15b) in which at least one 
or more steering is possible in the total amount of steering actuation (deltaL') The information from which are the car steering system 
which it had and the plurality about the run state of :car became independent of is inputted, it is based on said each information, and 
two or more amount components of target secondary steering actuation (delta (i) M, soil) which stood in a row and became 
independent mutually are generated. Said two or more amount components of target secondary steering actuation The car steering 
system characterized by having the control means which generates the amount of target secondary steering actuation for 
superimposing (delta(i) M, soil) and controlling said actuator (deltaM, soil). 

[Claim 2] Said control means is a car steering system according to claim 1 which has an open loop control system or a closed loop 
control system, and is characterized by obtaining said each amount component of target secondary steering actuation (delta (i) M, soli) 
from the desired value in said open loop control system or closed loop control system. 

[Claim 3] Said desired value is a car steering system according to claim 2 characterized by being set to said each amount component of 
target secondary steering actuation of every (delta (i) M, soil). 

[Claim 4] Said control means is a car steering system given in either of claims 1, 2, or 3 which are equipped with two or more control 
sections corresponding to said each amount component of target secondary steering actuation (delta (i) M, soil), and are characterized 
by arranging said each control section in two or more detection parts of each where the information about the run state of a car is 
detected. 

[Claim 5] The information about transit of two or more of said cars is a car steering system given in either of claims 1, 2, 3, or 4 
characterized by including either the amount (deltaL) information of main steering actuation, car rate (Vx) information, the yaw 
movement information on a car, the braking information on a car or the lateral-force information on a car at least. 
[Claim 6] 1 of two or more of said amount components of target secondary steering actuation (delta (i) M, soil) is a car steering system 
according to claim 5 characterized by being the 1st amount component of target secondary steering actuation (delta (1) M, soil) 
obtained by differentiating said amount (deltaL) information of main steering actuation. 

[Claim 7] 1 of two or more of said amount components of target secondary steering actuation (delta (i) M, soil) The target yaw angular 
velocity obtained from said amount (deltaL) information of main steering actuation and car rate (Vx) information (omegasoll), The car 
steering system according to claim 5 or 6 characterized by being the 2nd amount component of target secondary steering actuation 
(delta (2) M, soil) obtained from a difference with the yaw angular velocity (omega) contained in the yaw movement information on 
said car. 

[Claim 8] 1 of two or more of said amount components of target secondary steering actuation (delta (i) M, soli) is a car steering system 
given in either of claims 5, 6, or 7 characterized by being the 3rd amount component of target secondary steering actuation (delta (3) 
M, soil) obtained from the lateral force (Pj) detected in two or more parts of a car. 

[Claim 9] 1 of two or more of said amount components of target secondary steering actuation (delta (i) M, soil) Claims 5, 6, and 7 
characterized by being the 4th amount component of target secondary steering actuation (delta (4) M, soil) obtained from the 
difference of the braking pressure force (Pvl) of a car left-hand side wheel, and the braking pressure force (Pvr) of a car right-hand side 
wheel included in the braking information on said car, Or a car steering system given in either of 8. 

[Claim 10] Furthermore, said control means is a car steering system given in either of claims 1, 2, 3, 4, 5, 6, 7, 8, or 9 characterized by 
having the adjustment device which adjusts independently said each amount component of target secondary steering actuation (delta 
(i) M, soil) according to the run state of a car. 

[Claim 1 1] The superposition transmission (12 22) which superimposes the amount of main steering actuation by the power steering 
system (deltaL), and the amount of substeering actuation by the actuator (deltaM), and steers the wheel (15a, 15b) in which at least one 
or more steering is possible in the total amount of steering actuation (deltaL') The information from which are the control approach of 
the car steering system which it had, and the plurality about the run state of xar became independent of is inputted, and two or more 
amount components of target secondary steering actuation (delta (i) M, soil) which were based on said each information, and stood in 
a row and became independent mutually are generated. Said two or more amount components of target secondary steering actuation 
The control approach of the car steering system characterized by generating the amount of target secondary steering actuation for 
superimposing (delta(i) M, soil) and controlling said actuator (deltaM, soil). 

[Claim 12] Said each amount component of target secondary steering actuation (delta (i) M, soil) is the control approach of the car 
steering system according to claim 1 1 characterized by being obtained from the desired value in an open loop control or a closed loop 
control. 

[Claim 13] Said desired value is the control approach of the car steering system according to claim 12 characterized by being set to 
said each amount component of target secondary steering actuation of every (delta (i) M, soil). 

[Claim 14] Said each amount component of target secondary steering actuation (delta (i) M, soil) is the control approach of a car 
steering system given in either of claims 1 1, 12, or 13 characterized by being generated in two or more detection parts of each where 
the information about the run state of a car is detected. 

[Claim 15] The information about transit of two or more of said cars is the control approach of a car steering system given in either of 
claims 11, 12, 13, or 14 characterized by including either the amount (deltaL) information of main steering actuation, car rate (Vx) 
information, the yaw movement information on a car, the braking information on a car or the lateral-force information on a car at least. 

[Claim 16] 1 of two or more of said amount components of target secondary steering actuation (delta (i) M, soil) is the control 
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approach of the car steering system according to claim 15 characterized by being the 1 st amount component of target secondary 
steering actuation (delta (I) M, soil) obtained by differentiating said amount (deltaL) information of main steering actuation. 
[Claim 1 7] 1 of two or more of said amount components of target secondary steering actuation (delta (i) M, soli) The target yaw rate 
obtained from said amount (deltaL) information of main steering actuation and car rate (Vx) information (omegasoll), The control 
approach of the car steering system according to claim 15 or 16 characterized by being the 2nd amount component of target secondary 
steering actuation (delta (2) M, soil) obtained from a difference with the yaw angular velocity (omega) contained in the yaw movement 
information on said car. 

[Claim 1 8] 1 of two or more of said amount components of target secondary steering actuation (delta (i) M, soil) is the control 
approach of a car steering system given in either of claims 15, 16, or 1 7 characterized by being the 3rd amount component of target 
secondary steering actuation (delta (3) M, soli) obtained from the lateral force (Pj) detected in two or more parts of a car. 
[Claim 19] 1 of two or more of said amount components of target secondary steering actuation (delta (i) M, soil) Claims 15, 16, and 17 
characterized by being the 4th amount component of target secondary steering actuation (delta (4) M, soli) obtained from the 
difference of the braking pressure force (Pvl) of a car left-hand side wheel, and the braking pressure force (Pvr) of a car right-hand side 
wheel included in the braking information on said car, Or the control approach of a car steering system given in either of 1 8. 
[Claim 20] Furthermore, said each amount component of target secondary steering actuation (delta (i) M, soil) is the control approach 
of a car steering system given in either of claims 11, 12, 13, 14, 15, 16, 17, 1 8, or 19 characterized by being adjusted independently 
according to the run state of a car. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a car steering system and its control approach. 
[0002] 

[Description of the Prior Art] As a steering system by which the function for stabilizing the run state of a car was added, it is German 
public presentation official report DE-OS. 40 3 1 There are some which are indicated by 316 (US 5,205,371). The conventional car 
steering system 1 00 is explained using drawin g 1 and 2. 

[0003] Steering angle deltaL produced by steering actuation of steering wheels 1 1 and 21 is transmitted to the superposition 
transmission 12 and 22, it is superimposed on it with motor angle deltaM produced with an actuator 13 and 23, for example, motors, 
and all steering angle deltaL' is formed. And all steering angle deltaL 1 is transmitted to two wheels 15a and 15b which can be steered 
by steering angle deltaV through steering gear 14 and a steering linkage 16. Moreover, motors 13 and 23 are constituted so that it may 
be controlled by the driving signal u from a control unit 27. 

[0004] The signal Sm which shows car movement of the car 25 detected by steering angle deltaL and the predetermined sensor 26 
which were detected by the predetermined sensor 28 is inputted into a control unit 27. And all steering angle deltaL' is called for by the 
following formulas. 

[0005] deltaL*=(deltaL/iue) +deltaM [0006] iue is a change gear ratio and is usually set to iue=l or iue**l. As mentioned above, as 
explained, the description of this steering system 100 is to control motor angle deltaM which adjusts the dynamic property of a car 
according to steering angle deltaL and Signal Sm. In addition, ML given in drawing 1 and Mv show the running torque of a steering 
1 1 and Wheels 15a and 15b, respectively. 

[0007] By the way, it relates to this steering system 100, and is German public presentation official report DE-OS40. 38 079 (US 
5,3 1 6,379) has the publication about the superposition (compensation steering angle) of a steering component to the steering angle of a 
front wheel and/or a rear wheel. The compensation steering angle related to braking differential pressure compensates braking under 
the conditions from which coefficient of friction (mu) of the transit way where each wheel of right and left touches differs remarkably, 
and yaw movement (for example, yaw angular motion) of the car in the so-called mu split braking. 

[0008] Moreover, German patent application DE 196 01 The German public presentation official report DE-OS above-mentioned to 

825.0 40 3 1 The same steering system as 316.(US 5,205 371) is indicated. Here, it is superimposed on two steering components as 

target output rotation actuation of a servo motor. And one steering component is used for steering exchange, and the steering 

component of another side is related with yaw angular velocity, lateral acceleration, and car longitudinal velocity. 

[0009] moreover, the German public presentation official reports DE and A -- 1 and 36 25 392 has the publication about the servo 

motor which adjusts the steering angle of a wheel. And since this servo motor is driven, the amendment signal related to the deflection 

of the actual yaw rate (actually yaw angular velocity) to a target yaw rate (target yaw angular velocity) is used. 

[0010] Moreover, British patent official report GB-PS The steering break in on which an addition angle is made to superimpose to 

steering angle deltaL is indicated by 1 ,4 14,206, and it will be compensated for the effect of the flank wind to a car by this steering 

break in. 

[0011] 

[Problem(s) to be Solved by the Invention] However, even if it was the case where each above-mentioned steering system was used, 
sufficient compensation over the external effect the car under transit is influenced was not acquired, but there was a case where it was 
difficult to realize stable transit under various conditions. 

[0012] This invention is made in view of the above troubles which the conventional car steering system has, and the purpose of this 
invention is to offer the car steering system which two or more steering components support to mutual effectively, and can be suited, 
and its control approach. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the amount of main steering actuation by 
the power steering system (deltaL) and the amount of substeering actuation by the actuator (deltaM) are superimposed, and the car 
steering system equipped with the superposition transmission (12 22) which steers the wheel (15a, 15b) in which at least one or more 
steering is possible in the total amount of steering actuation (deltaL'), and its control approach are offered. This car steering system and 
two or more amount components of target secondary steering actuation (delta (i) M, soil) which the information according to claim 1 
to which the plurality about transit of a car became independent of the interior and/or the exterior of said car like was inputted, were 
based on said each information, and stood in a row and became independent mutually It generates, said two or more amount 
components of target secondary steering actuation (delta (i) M, soli) are superimposed, and it is characterized by having the control 
means which generates the amount of target secondary steering actuation for controlling said actuator (deltaM, soli), moreover, like a 
publication the control approach of this car steering system to claim 1 1 The information to which the plurality about transit of a car 
became independent of the interior and/or the exterior of said car is inputted, and two or more amount components of target secondary 
steering actuation (delta (i) M, soli) which became independent to juxtaposition and mutual based on said each information are 
generated. Said two or more amount components of target secondary steering actuation (delta (i) M, soil) It superimposes and is 
characterized by generating the amount of target secondary steering actuation for controlling said actuator (deltaM, soil). 
[0014] According to this steering system and its control approach, it will be superimposed in order that the amount of main steering 
actuation (deltaL) brought about by the operator of a car etc. by superposition transmission and the amount of substeering actuation 
(deltaM) brought about by the actuator may steer a wheel. And two or more amount components of target secondary steering actuation 
(delta (i) M, soil) are generated, and the amount of target secondary steering actuation (deltaM, soli) for driving an actuator by 



http ://www4 . ipdl . inpit. go ,j p/cgi-bin/tran_web_cgi_ejj e 



8/20/2007 



JP, 10-3 15997, A [DETAILED DESCRIPTION] 



Page 2 of 3 



superposition of this amount component of target secondary steering actuation (delta (i) M, soil) is generated. The description of this 
invention is to arrange in parallel and form independently two or more amount components of target secondary steering actuation of 
each other (delta (i) M, soil). This is enabled to combine effectively the function of a large number which adjust a transit property, and 
the performance-traverse ability of a car will improve more. 

[0015] Moreover, it is possible like the publication to claims 2 and 12 to obtain each amount component of target secondary steering 
actuation (delta (i) M, soli) from the desired value in an open loop control system or a closed loop control system. And like the 
publication to claims 3 and 1 3, if desired value is set to said each amount component of target secondary steering actuation of every 
(delta (i) M, soil), each amount component of target secondary steering actuation (delta (i) M, soil) will be generated independently. 
According to this configuration, each amount component of target secondary steering actuation (delta (i) M, soil) becomes possible 
[ combining with arbitration ], since each amount component of target secondary steering actuation (delta (i) M, soil) is complemented 
and supported mutually, target contention will decrease and the improvement of the performance-traverse ability of a car will be 
achieved efficiently. 

[0016] And it becomes possible to generate each amount component of target secondary steering actuation (delta (i) M, soil) to 
coincidence by equipping a control means with two or more control sections according to claim 4 corresponding to each amount 
component of target secondary steering actuation (delta (i) M, soil) like, and arranging each control section in two or more detection 
parts of each where the information about transit of a car is detected. In this case, each control means can also be realized by the digital 
signal processor. Moreover, you may make it generate each amount component of target secondary steering actuation (delta (i) M, 
soil) like in two or more detection parts of each where the information according to claim 14 about the run state of a car is detected. 
[0017] Moreover, it becomes possible by using either the amount (deltaL) information of main steering actuation, car rate (Vx) 
information, the yaw movement information on a car, the braking information on a car or the lateral-force information on a car for 
claims 5 and 1 5 at least as information about transit of two or more of said cars like a publication to grasp the run state of a car exactly. 

[001 8] and like the publication to claims 6 and 16 of 1 of two or more amount components of target secondary steering actuation (delta 
(i) M, soil) Are good also as 1 st amount component of target secondary steering actuation (delta (1 ) M, soil) obtained by 
differentiating the amount (deltaL) information of main steering actuation. Like a publication to claims 7 and 17 It is good also as 2nd 
amount component of target secondary steering actuation (delta (2) M, soil) obtained from the difference of the target yaw angular 
velocity (omegasoll) obtained from the amount (deltaL) information of main steering actuation, and car rate (Vx) information, and the 
yaw angular velocity (omega) contained in the yaw movement information on said car. Are good also as 3rd amount component of 
target secondary steering actuation (delta (3) M, soil) obtained from the lateral force (Pj) detected by claims 8 and 1 8 in two or more 
parts of a car body like a publication. Moreover, like a publication to claims 9 and 19 It is good also as 4th amount component of 
target secondary steering actuation (delta (4) M, soil) obtained from the difference of the braking pressure force (Pvl) of a car left-hand 
side wheel, and the braking pressure force (Pvr) of a car right-hand side wheel included in the braking information on a car. 
[0019] Furthermore, a thing [ constituting each amount component of target secondary steering actuation (delta (i) M, soli) so that it 
may have independently adjustment, for example, the adjustment device which carries out weighting, according to the run state of a 
car ] according to claim 10 is [ like ] possible for a control means. Moreover, you may make it adjust independently each amount 
component of target secondary steering actuation (delta (i) M, soli) to claim 20 like a publication according to the run state of a car. 
[0020] 

[Embodiment of the Invention] The gestalt of suitable operation of the car steering system concerning this invention and its control 
approach is explained to a detail, referring to an accompanying drawing below. In addition, in the following explanation, duplication 
explanation will be omitted by ****** which attaches the same sign about the component which has the function and configuration of 
abbreviation identitas. 

[0021] As shown in drawin g 1 and 2, steering angle deltaL as an amount of main steering actuation is transmitted by the operator of a 
car to the superposition transmission 12 and 22 with the operational steering wheels 1 1 and 21 through the connection shaft 101. And 
the motors 1 3 and 23 as an actuator transmit motor angle deltaM as an amount of substeering actuation through the connection shaft 
104 to the superposition transmission 12 and 22. In addition, it is possible as motors 13 and 23 to apply a servo motor etc. 
[0022] In the output side of the superposition transmission 12 and 22, operating angle deltaL' as a total amount of steering actuation on 
which it was superimposed is transmitted to steering gear 14 and 24 through a connection 102,103. Furthermore, the steering gear 14 
and 24 which operating angle deltaL' was delivered transmit steering angle deltaV through a steering linkage 16 to wheel 15a and 
wheel 1 5b which can be steered. 

[0023] The sensor 26 shown in drawing 2 detects yaw movement (yaw angular velocity) of a car 25, lateral acceleration, car 
longitudinal velocity, etc., and has the function which supplies the signal Sm according to these to a control unit 27. Moreover, a 
sensor 28 has the function which detects steering angle deltaL and is supplied to a control unit 27. 

[0024] A control unit 27 has the function to search for the driving signal u for driving motors 13 and 23, according to steering angle 
deltaL detected by the sensor 28. In addition, it is also possible to constitute a control unit 27 so that a driving signal u may be 
outputted according to the information about other car movements. 

[0025] Drawin g 3 is a block diagram for explaining the function of the car steering system in the run state of a car. Steering angle 
deltaL detected by the sensor 28 is supplied to the steering auxiliary controller 31. This steering auxiliary controller 3 1 calculates 
steering component deltaKomf based on steering angle deltaL and the car longitudinal velocity Vx inputted in addition to this 
depending on the case. 

[0026] The car controller 34 calculates dynamic steering component deltadyn based on the car longitudinal velocity Vx detected by the 
sensor 26, the yaw rate (yaw angular velocity) omega, lateral acceleration ay, etc. In a point 35, it is superimposed on steering 
component deltadyn which optimizes steering component deltaKomf concerning a steering miscellaneous function, and car dynamic 
characteristics, it is set to target motor angle deltaM as target secondary amounts of control, and soil, and is supplied to the input side 
of the position control machine 32. Furthermore, the current motor angles deltaM and ist of motors 13 and 23 are supplied to the 
position control machine 32. 

[0027] The position control machine 32 searches for the target motor current Isoll by the comparison with target motor angle deltaM 
as desired value, soil, and the current motor angles deltaM and ist as a value actually. And in a point 36, the deflection of the current 
motor current list in the motors 13 and 23 to the target motor current Isoll is called for. Based on this deflection, a current limiter 33 
supplies a driving signal u to motors 13 and 23, and motors 13 and 23 generate desired motor angle deltaM and soil. 
[0028] Next, some individual functions relevant to a steering break in are explained. 

[0029] (I) Differential steering : differential steering is control to which target addition angle delta(l) M as 1st amount component of 
target secondary steering actuation and soil are proportioned in steering wheel rotational-speed (d/dt) deltaL, i.e., differentiated 
steering angle deltaL. By this differential steering, the response characteristic of the car to the operator who operates a steering wheel 
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improves. 

[0030] (2) Yaw speed control : explain yaw rate (yaw angular velocity) control using drawin g 4 . A yaw rate is brought about from 
rotation centering on the vertical axes of a car. In this yaw speed control, the desired value setter 41 computes target yaw rate (target 
yaw angular velocity) omegasoll based on other variates depending on the car rate Vx, steering angle deltaL, and the case. Even if it is 
the case where the yaw rate (yaw angular velocity) omega of the car measured in the car 45 has deflection to target yaw rate 
omegasoll, in order that the yaw speed-control machine 42 may define target addition angle delta(2) M as 2nd amount component of 
target secondary steering actuation, and soil, the above-mentioned deflection which the yaw rate omega has will decrease. And motor 
angle deltaM is compared with target addition angle delta(2) M and soil, and the position control machine 43 supplies a current based 
on this comparison result that motor angle deltaM should be adjusted to a motor 44. Thus, steering angle deltaL brought about by the 
operator will be overlapped on adjusted motor angle deltaM. Yaw speed control increases the buffer of yaw movement, raises the 
transit stability of a car, and decreases the effect of a car parameter further. 

[003 1] (3) Yaw moment compensation : when coefficient of friction (mu) of the transit way where each wheel of right and left touches 
differs remarkably, if a rapid braking process, especially antilock braking (ABS braking) are performed, the yaw moment will occur. 
According to yaw moment compensation shown in drawing 5 , in ABS braking by this kind of unsymmetrica! transit on the street, a 
car is reverse-steered automatically and yawing (rotation centering on car vertical axes) which a car does not have is prevented by this 
so-called antagonism. 

[0032] For yaw moment compensation, each braking pressure force Pvl and Pvr in a front wheel on either side is needed first. These 
braking pressure force Pvl and Pvr is detected directly, and also it is acquirable with the count based on the measurement data (for 
example, a valve released time, a penetration pressure) currently prepared beforehand. As for the detected braking pressure force Pvl 
and Pvr, in a filter 51 and a filter 52, a noise is removed, respectively. Differential pressure deltaP of the braking pressure force Pvl by 
which filtering was carried out, and the braking pressure force Pvr is processed in block 53 (linear amplifier which has a deadband). 
And the processing result in block 53 is inputted into block 54 and block 55, and is amplified by a fixed magnification multiplier and 
the time amount adjustable magnification multiplier. Furthermore, the value of target addition angle delta(3) M as 3rd amount 
component of target secondary steering actuation and soil is defined from the magnification result in block 54 and block 55. In 
addition, you may make it take into consideration the braking pressure force in a rear wheel in the car with which the ABS individial 
control to a rear wheel is made. 

[0033] (4) Compensation of the effect of a flank wind : it is the approach (A Measure to Improve Vehicle Crosswind Behaviour) and 
Vehicle which improve Tran and V.T.: flank wind feedforward control (Crosswind Feedforward Control)-car flank wind actuation 
about compensation of the effect of a flank wind, for example. System Dynamics It is indicated by 23 (1993) and the 165 - 205th page. 
Target addition angle delta(4) M as 4th amount component of target secondary steering actuation in compensation of the effect of this 
flank wind and soli are calculated from the air pressure Pi (i= 1 , -, n) as lateral force measured in the various parts of the car body. 
And when there is a flank wind, a car will be reverse -steered automatically and yawing which is not desirable as for a car will be 
prevented by this so-called antagonism. 

[0034] Four typical individual functions in which it explained above bring about only some limited advantages, respectively. In order 
to acquire the maximum effectiveness over a car, according to this invention, an individual function is combined as shown in drawin g 

6 • 

[0035] In the car controller 34 as a control means, the individual functions 3401, 3402, 3403, and 3404 as a control section, m are 
arranged at juxtaposition. Here, the functions 3401, 3402, 3403, and 3404 according to each correspond to differential steering, yaw 
speed control, yaw moment compensation, and flank wind compensation. The algorithm of the functions 3401, 3402, 3403, and 3404 
according to each, m will be carried out by juxtaposition simultaneous. In addition, when a digital signal processor realizes, it is 
also possible to carry out the algorithm of the individual functions 3401 , 3402, and 3403, m in each detection section. 
[0036] And the functions 3401 , 3402, 3403, and 3404 according to each, m generate a target addition angle (delta (i) M, soil, i= 1 , 

m). Furthermore, a target addition angle (delta (i) M, soil, i= 1, m) is superimposed in a point 3405, and is set to target motor 
angle deltaM and soil. 

[0037] By the way, it is determined according to a car individual according to each request thru/or hope what kind of individual 
function the car controller 34 has. That is, the car controller 34 does not necessarily need to have all of the above-mentioned individual 
functions 3401 , 3402, 3403, and 3404, m, and also you may make it other individual functions used for it. 
[0038] Moreover, it is also possible to adjust independently some of individual functions prepared or all by the coordinator as an 
adjustment device for whom it is prepared by the high order. Moreover, each target addition angle (delta (i) M, soil) is not 
superimposed simply, but after performing adjustment, for example, weighting, according to the run state which exists then, you may 
make it superimpose in a point 3405. 

[0039] As mentioned above, although the suitable operation gestalt of this invention was explained referring to an accompanying 
drawing, this invention is not limited to this example. If it is this contractor, it will be clear that it can hit on an idea for various kinds 
of examples of modification or examples of correction in the criteria of the technical thought indicated by the claim, and it will be 
understood as what naturally belongs to the technical range of this invention also about them. 
[0040] 

[Effect of the Invention] According to this invention, much functions for adjusting a transit property will be combined, and 
improvement in the transit dynamic characteristics by steering break in will be performed effectively. Moreover, it becomes possible 
to superimpose the steering break in of each function easily. If it puts in another way, superposition of the desired value to which it 
corresponds for generating amount of substeering actuation deltaM will be easy-ized. 

[0041] And a car steering system becomes possible [ acquiring the maximum effectiveness brought about to a car ]. That is, it becomes 
possible to use completely possibility that two or more individual functions have. Moreover, the function according to each is 
complemented mutually, and in order to support each other, improvement in the transit property of an effective car can be aimed at. 
[0042] Since the individual function is adjusting only some dynamic traits concerning transit of a car, it can be combined separately. 
Therefore, an individual function can be easily applied to a car steering system. 

[0043] In order to fully offer that an individual function has a degree of freedom for adjusting each property, and acquires 
predetermined effectiveness, when it applies to a car steering system, contention of desired value is reduced. 

[0044] Moreover, an individual function can be freely combined according to a request and hope. Furthermore, the function according 
to each can be adjusted additionally. 
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M, sol liSft, &mfflW&3 2<DAjjM^tm2 
tl* 0 3^>CC&g$lJfflS3 2CCCi. ^e-^13, 2 3 CD 

3Btt©*-*"a$M. i s t3W«iesns. 

[0 02 7 ] fiia*lJiBfS3 2 tt. Stttf<h UrcDSS^: 
-£ftc?M. sol 1 iHBtffii Ur<D3g;£<D*-*ft 
SM. i s t &©Jt®0C<fc-*T. ga*-*«»I s o 

1 i£2£tf>£ 0 fir, *3 6«c*jc*r. mm^-^m 

SSIsol 2 3{Cfc^^SS© 
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[0028] yccc. aie^Aficwa-r s«o^©fflgij« 

[0029] ( 1) statue: ttatueu. s?ii<db& 
%mmhitwj&ftt Lxosmttmns com. s o 

1 1 £*f*Tl> ^tM-^HSEjIK (d/d t ) 5" 

[0030] (2) 3-2SW:a4?:fflC^3-I 
£&<Dr&5 0 C©3-»ffiWffllK:*Jlve, mffiaSV 

§ttfHKS84i» a s*3-»* <&»3-a» 

g) cos o 1 1 ?rgtttlTSo *W4 5fc**lvrfflJg3*i 

20 sot uc*fLrfli^*w^r6iS^r*orfc. a-a 

HWMftS (2) M. sol l£^«)£/ctf>. 3 -jig 

-znsMiz, mmttmna (2) m. sou tjt« 

Stt, *^SJ:b®ie**fet«:ffl[JBWi»S4 3tt. 
£4 4CC*tLr*-*ftc7M^iSg5-r-<< «at*SM»r 

£^3tt£4>(Dr#>£ 0 

[0 03 1 ] (3) 3-*-y>HM|:«£OJ«ft* 

h*«-r a *ff ( m > < »«c* 

^ 0 05{C7^T3-*-y>hffl«{Ccfcn«. CCDSCD 

40 IE) WffljhStiS. 

[0 03 2] 3— =e-y>m«Oft:«)Cc 1 ^Tfe6<D 

mr^tBccfcws-en-etiowufcBE^p v 1 . Pvr 

gSfficB#ra. iiAEE^) tcS^<it^CCj:orfcaXf#ni^ 

r^a 0 ^ffl^n/c^jiftjE^p v 1 . pvrii -en-e 
n. 7 >f ;u*5 1 l5j:cX7 -<;u* 5 2 ccb^r^xai 

$IJS5EE* Pvr (DEEtimA P «. ^7^53 (^F®^ 
50 tt*WT£Jt0|*M8) ic^c^r^SSn^o *Lt, 
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— Fy* V— Kffflffll (Crosswind Feedf 
orward Control) -$Pi1liaMif£*3fe$& 
"t^>yS^ (A Measure to Improve 
Vehicle Crosswind Behavio 
ur). Vehicle System Dynami 
cs 2 3 ( 1 9 9 3 ) . Ml 6 5 - 2 0 

mte%mmm , Fmj8,fttLx<Dmmtf mns <4) m, 

sol Itt. ^M^'r'^-CDa^cDffi^TrjfJSSnfcSI 
#£1/-C©££UE*JP i (i = l. n)*^ft»3 20 

ft*, -eur. tt»#*s*§i^. spfttStttttciBiftie 

3ft. C<DC^(9>SJS!nfPffl«C«J:-,r^©jfr$l / < tt 
[0 03 4] «±SMiLfcf«l»&4o©ffl^tBt:t, 
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M&c*f-r sacAcK©ja**»4 fcae>tc*i6w«: «t ft«. 
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03. 3404. • • •, mte. MJUJCiSSSftS. C 30 
C-C. S<imig3 401. 3402. 3403. 34 

ft. ^affi«tc*ti6-rs4>(0"c*>-s. s<i«ij*s#I3 4o 

1. 3402. 3403. 3404, • • •, m<DT )l> 

»I-f fflJ3(«fl63 4 0 1 . 3 40 2. 340 

3. • • •. m©TJU=fUXA4S^tB3|5^(C*jt,>-Cj| 

[0 03 6 ] -e-bT. &®3!l«8fiE34 0 1. 3402. 40 
34 03. 3404. • • •. mtt. mUMMM (8 
( i ) M. soil, i = 1. • • • . m) *£j£-f 

&„ se>«c. mutfmpi (s < i ) m. sou, i = 

1. • • • . m) «. =5.3 4 0 5tc*ji,»-c«a3n. @ 
t§*-*#SM. soli £3ft£. 

[0 03 7] tCZV. mnUW&3 4&£<D£')t£m 

r*piisij(ci^s$tiSfc©-c*So -r&ft*>, mpiffNJ 
taig 3 4 «. s-tl h±mcomsmm 3401. 340 

2. 3403, 3404, • • •, m<D±X %&Sr 50 
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r S^{c^aj©e?^W S5ffl«cJST 3&©<!:78S;*ft 
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cc j: a&^tt©(oi±*j^efjic'ff t>n-s c £ k& 
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^L^^/ta&iO^WftSM©^^©^ 
*50tlSC£5CftS o 

[0 04 2 ] <lSiJ^fg(*, *M©^f(C^*^^oA2© 

^^©^passLri-^-s/cs!). m*tcm&-£t>i*z 
ttifi-njmx&z. btc&^x. ®%mm*. mm&im 
iszTMc&micmm-rz c t&aimx&z. 
[0043] mwmmz. ®* ©^^pesrsfc*© 

m-rztctb. mmmm^^r-McmmLtcm-^. sum 
©i^^is^sns. 

[0044]Sfc. OSMMBIS. SWte J: CX#S{cit; C 

[0®©fg#&!fcHJ] 
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wstftess-cas. 

[H2] *^{ C ^^smMgi«t'>^7-A©^js4^-r 

[03] *M»«fe^^7 u A©«I©lft*^-r7'a^ 

[04] 3-aa3W»3fi*nvr^n» 

[05] 3-^&-y> bmmommm^-rya ^m 
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